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Retrieval Method of Cloud Extinction Using High-Spectral-Resolution Lidar signals
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Abstract: Interferometer-based high-spectral-resolution lidar (HSRL) signals for optically-thick clouds contain
large amount of crosstalk due to strong Mie scattering, which can cause bias in extinction retrievals. In order to
remove of crosstalk component from HSRL signals, interferometric effective transmittance for Mie scattering
should be properly estimated. The effective transmittance is normally estimated using reference signals, but
estimated values would contain random errors. This study proposes a method to correct effective transmittance
combining HSRL and Klett methods. In this method, extinction coefficients by the Klett method are used as
reference because the retrievals can be converged for optically-thick clouds at near ranges regardless of boundary
conditions. By using the optimal effective transmittance, crosstalk can be properly removed, and therefore bias in
cloud extinction retrievals can be minimized for the HSRL method.
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Figure 1. Retrievals of extinction coefficients using HSRL and Klett methods at 355 nm wavelength. Xi cor i
corrected effective transmittance for Mie scattering.
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